Objective: To evaluate breast cancer screening (BCS) practice and explore the relationship between sociodemographic factors and breast awareness (BA), clinical breast examination (CBE) and mammography in migrant-Australian women.
B
reast cancer is the most common cancer among women worldwide and in Australia, accounting for 25% 1 and 28% 2 of all female cancers, respectively. Given that health projections for 2020 anticipate the incidence of breast cancer among Australian women will continue to rise, 2 early detection of breast cancer by regular screening is vital. In Australia, a populationbased mammographic screening program (BreastScreen) has been implemented for more than 20 years. 3 However, immigrant women have consistently reported to have lower participation rates than Australianborn women. Given that immigrants account for more than one-quarter of Australia's resident population (28.1%), 4 it is imperative to investigate what factors have hindered their participation in breast cancer screening practices so that more targeted interventions can be developed and implemented.
Epidemiological evidence indicates that a woman's risk of developing breast cancer rises following migration from low-risk countries, such as those in Asia, to Western countries. A US study comparing Japanese migrants to their counterparts in Japan showed that breast cancer incidence was more than twice as high in Japanese-American women. 5 Similar patterns were observed in Chinese women following migration to Australia. 6 Considering the increase in incidence rates following migration, it is essential to promote breast cancer screening (BCS) practices among immigrant women in Western countries.
Breast self-exam (BSE), clinical breast examination (CBE) and mammography remain the primary means of early detection of breast cancer. Since 2009, the focus in Australia has shifted from BSE to being 'breast aware' (BA). 7 This is due to a growing recognition that women did not perform BSE because of fear about not knowing the correct technique. 8 Recent education campaigns have focused on 'being breast aware' as opposed to performing BSE. That is, women of all ages are encouraged to be familiar with the normal appearance and feel of their breasts without a special technique. While asymptomatic women over 40 years of age are also recommended to attend a CBE annually, women aged from 50 to 74 are encouraged to have a mammogram biennially. 7 Nevertheless, international studies among immigrant women consistently reveal that they are under-served groups. found no significant correlation between either education or employment and mammographic screening. In the same study, older women also recorded higher rates of mammogram coverage. Conflicting evidence exists for the influence of education level on BCS uptake.
Among other explanatory factors, critics attribute the heterogeneity in BCS participation to acculturation, the process in which an individual adopts the beliefs and practices of their host country. 20 Length of stay in the host country 17 and language proficiency 16 are commonly used proxies for acculturation, and well-cited correlates for breast cancer screening practices among immigrant women in Western countries. A body of literature suggests that the longer the immigrant woman stays in the host country, the more likely they are to participate in mammographic screening. A similar pattern was observed for English proficiency. 21, 22 Limited English proficiency among migrants in Western countries has been consistently identified as a major barrier to BCS. 14, 23, 24 Despite the ethnic heterogeneity of the Australian population, and the projection that breast cancer is likely to remain the most common female cancer, 2 
Participants and recruitment
A convenience sample of 1,791 migrant Australian women was recruited across five separate studies. Recruitment was through various ethnic associations, churches, community centres, women's organisations and private clinics of those relevant ethnic communities in Sydney, the capital city of New South Wales, which is the state with the largest number of immigrants. 5 The selection criteria included: 1) being 18 years of age and older; 2) having immigrated to Australia; 3) being self-identified from the relevant cultural groups; and 4) being able to read English or their relevant languages. Women with a history of breast cancer were excluded.
Data collection
Data collection was performed by bilingual researchers who shared the culture and language of the participants from each community. With the assistance of community organisations, their female members were invited to participate in the study. Women who were willing to participate were given a study information sheet and questionnaire, with a choice of either English or their relevant language, and requested to return it to a sealed box located in the venue. Participants were made aware that participation was voluntary and that no personally identifiable information would be collected. Returning the questionnaire was taken as an indication of voluntary consent.
Instrument
The Breast Cancer Screening Beliefs Questionnaire (BCSBQ) was designed as a culturally sensitive instrument to assess women's breast cancer beliefs and attitudes toward screening and was produced in versions of Arabic, Korean, Indian, African and Chinese languages. Reliability and validity of the questionnaire in each ethnic group were published elsewhere. [10] [11] [12] 25, 26 The questionnaire obtained information on demographic variables such as age, length of stay in Australia, level of education, marital status and English proficiency. Information regarding women's BCS practices was then obtained, including if they had heard of BA, CBE and mammographic screening and, if so, how often they participated in each modality.
Data analysis
Secondary data analysis was performed on the combined five data sets using the Statistical Package for Social Sciences (IBM SPSS, version 22 for Windows). Descriptive statistics were used to characterise the sample and report BCS practices.
Bivariate analysis was performed to evaluate associations between sociodemographic variables and three BCS modalities. For bivariate analysis, all variables were dichotomised. Age and length of stay were dichotomised using Receiver Operating Characteristic (ROC) analysis to identify optimal predictor cut-offs that indicate compliance with screening recommendations. Marital status was coded as "no partner" for single, divorced and widowed women, and "partner" for women in a married or de facto relationship. Level of education was coded as "secondary education or below" and "above secondary", and English proficiency was coded "below average" and "average or above". Employment was categorised into "unemployed", which encompassed unemployed and retired women, and "employed", which included those engaged in part-time and fulltime work. In line with Cancer Australia recommendations, 7 BA was analysed among all women, while the data for CBE and mammogram compliance was only analysed for women over 40 years of age.
Odds ratios (ORs) and 95% confidence intervals (CI) were calculated. 
Results
Of the 1,791 participants across the combined sample, 47 women (2.6%) were excluded from the analysis because they were Australianborn and/or had previously had breast cancer. A total of 1,744 women met the selection criteria and were included in the analysis.
The detailed demographic characteristics of the participants are presented in (Table 2) .
In bivariate analysis ( In terms of mammographic participation, our study did reveal some promising results, with 60.6% of the participants having attended a mammogram biannually as recommended. This is slightly higher than the national figure of 55% among Australian-born women and 50% among non-English-speaking background women, respectively. 3 Along with household size, marital status is posited to reflect social support. 16 A review of immigrant women and their cancer screening behaviours found that women are more inclined to seek BCS when it is socially sanctioned by a spouse, family member or friend and with membership with community groups. 32 This is in line with studies that consistently demonstrate that significant others play a vital role in women's healthseeking behaviours. Unmarried women should therefore constitute a target group for BCS practices promotion.
Our finding that employed women are significantly less likely to report BA and CBE attendance contradicts studies in which positive associations between employment status and screening compliance were found. 19 It also challenges the theory that employed women are better positioned to access health information, and are thus more aware and inclined to practice BCS. An explanation for our findings may exist in health negligence due to competing priorities in women's lives such as work and family commitments. Shirazi and colleagues report that Afghan women in Northern California acknowledge their family's needs above their own, citing a lack of time as a significant barrier to BCS. 33 Literature regarding education level and screening rates is varied, and our results showed no correlation between education and any of BCS. While some have found that highly educated women are more likely to possess the skills necessary to negotiate health services and access BCS, 9 others document an inverted U-shaped association between education and participation in screening. 19 This may be explained by the critical approach to screening exhibited by educated women. It is important to note that our sample represented a welleducated group of women, with the majority of participants being college or tertiary graduates (69.7%). Had fewer well-educated women been included in the study, the results may have been broader than those that were found. However, it is also worth noting Australia's skilled migration schema, in which migrant candidates are granted points for higher education attainment. This offers a possible explanation for the high education levels within our sample.
Consistent with previous studies, 20 our study found that older women are significantly more likely to practice BA and to attend mammogram. This may be a result of agespecific health information, free biennial mammograms or invitations offered to women over 50 years of age. Older women are also more likely to be retired, so work commitments and time would be less of a barrier for BCS. 9 As mentioned earlier, immigrant women tend to be diagnosed with breast cancer at a younger age, therefore future education efforts should emphasise the importance of BA and CBE as a diagnostic tool for younger women who are not yet eligible for free mammographic screening.
Historically, acculturation surrogates such as length of residency in the adopted country and English proficiency have been consistently cited as predictors for BCS 
Limitations
Generalisation of these results needs to be made with caution. Although the convenience sample was drawn from various community organisations and across only five ethnic groups, these groups are the largest non-English background immigrant populations in the major cities of Australia.
4,38
In addition, our study was conducted only in Sydney, but migrant people -especially those from non-English-speaking backgroundsare more likely to live in major urban areas than people born in Australia and people from English-speaking countries such as New Zealand and the UK. 38 Our sample was more homogenous and acculturated than we had anticipated, with women predominantly being married, educated, English-proficient and long-term Australian residents. While a more varied and representative sample would allow associations between sociodemographic gradients and BCS to be more apparent, the increased skills and education focus within Australia's migration scheme suggests our sample may be representative of the country's current migrant population. Reliance on self-reported measures and use of translated questionnaires may have also confounded our results.
Conclusion
Breast cancer is the most common female cancer in Australia, yet our findings indicate that the screening participation rates in BCS practices among immigrant women are not favourable. Our results suggest that sociodemographic variables are influential in participation in all screening modalities. Continued effort is needed to further elucidate the influence of sociodemographic characteristics on screening behaviours in this vulnerable population.
Implications for public health
Breast cancer screening promotion efforts should be focused on specific subgroups of immigrant women to allow further understanding of the barriers to participation in breast cancer screening practices. Specific focus should be in promoting early detection of breast cancer for immigrant women who are younger than 50 years old and newly arrived in Australia, and those without a partner. Those immigrant women should be educated on the importance of regular BA, and CBE in particular, as they are not yet eligible for free mammographic screening and tend to be diagnosed with breast cancer at a younger age.
